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© Direct delivery system for dental materials. 



© An applicator (10) for accurately dispensing 
small amounts of fluids to tooth surfaces, including a 
handle (12), a nozzle (14) which includes a reservoir 
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DIRECT DELIVERY SYSTEM FOR DENTAL MATERIALS 



This invention relates to an applicator for ac- 
curately dispensing small amounts of a fluid to the 
surfaces of teeth. 



Background of the Invention 

For some years now, there has been an in- 
creasing interest in treating teeth with fluid poly- 
merizable monomers which are activated to form 
polymers either on the surface of teeth or in cav- 
ities. Initially, it was the practice to apply such 
polymerizable monomers with a brush or spatula to 
the tooth surface. Such treatment was awkward in 
that it was difficult to control precisely the amount 
and exact position of application. There has more 
recently been considerable work done in applica- 
tors with nozzle tips for applying predetermined 
amounts of polymerizable fluid to the teeth. For 
instance, reference is made to Dragan, U.S. Patent 
No. 3,581,399, who discloses a system that is 
particularly designed for the application of filled 
resin systems useful as restorative composites, 
and to Perfect, U.S. Patent No. 4,043,042, who 
discloses an applicator that is designed specifically 
for applying pit and fissure sealant to the surfaces 
of teeth to prevent the formation of caries. 

This invention is directed to an applicator for 
accurately dispensing small amounts of fluids, such 
as pit and fissure sealants, acid etching fluids, 
fluoride treatment fluids, or filled systems such as 
dental composites. The applicator of this invention 
is relatively inexpensive to manufacture, is simple 
to operate, and applies with precision a predeter- 
mined amount of fluid directly to the desired site 
on the tooth. 



Summary of the invention 

The applicator provided by this invention com- 
prises, in combination: 

a) an elongated handle member having a 
first longitudinal axis and a front end; 

b) nozzle receiving means located at the 
front end of said handle member, said nozzle re- 
ceiving means including a first housing having a 
second longitudinal axis that is oriented at a slight 
angle downwardly from said first longitudinal axis, 
said first housing having a front end, a rear end, a 
longitudinally extending cut-out portion that extends 
to the front end of said first housing, and a plunger 
access port located at the rear end of said first 



housing, wherein said plunger access port commu- 
nicates to a second housing that extends upwardly 
from said handle member; 

c) nozzle means arranged and constructed 
5 to contain a predetermined amount of fluid, said 

nozzle means including a front discharge tip and a 
rear portion comprising a tubular body portion de- 
fining a reservoir for sad fluid, said tubular body 
portion including an open end at the rear thereof 
70 and a piston member therein; 

d) said nozzle means inserted in said cut-out 
portion so that said discharge tip extends beyond 
the front of said first housing in a direction approxi- 
mately coincident with said second longitudinal 

is axis, at least the portion of said tubular portion that 
includes the said open end being contained within 
said first housing; 

e) plunger means mounted such that it can 
reciprocate through said access port in a direction 

20 approximately coincident with said second longitu- 
dinal axis from a retracted position to an activated 
position such that when the plunger is in the ac- 
tivated position it engages said piston member 
contained in said tubular body portion; 

25 f) said plunger means being attached by a 

flexible connector to finger operable lever means 
pivotally mounted in said second housing such that 
when said lever means is depressed the plunger 
means is pushed from the retracted to the ac- 

30 tivated position; 

g) spring means in said second housing 
operatively connected to said lever means to nor- 
mally maintain the plunger means in the retracted 
position, whereby when the lever means is de- 

35 pressed to move the plunger means to the ac- 
tivated position, the plunger means engages the 
piston means and moves it in a direction approxi- 
mately coincident with said second longitudinal 
axis which thereby forces fluid contained in said 

40 nozzle means out of the nozzle means through the 
front discharge portion. 



The Prior Art 

45 

Dragan. in U.S. Patent No. 3,581,399, discloses 
a composite resin filling syringe which includes a 
syringe and a nozzle tip that can be prefilled with a 
predetermined amount of resin to be delivered 
so through the tip of the nozzle. 

Perfect, in U.S. Patent No. 4,043,042, discloses 
an applicator that is specifically designed for the 
application of tooth sealant resin systems, which 
applicator employs an internal chamber that is ac- 
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tivated by a plunger that impinges against a reser- 
voir that is described by a resilient diaphragm. 
Pressure on the diaphragm forces liquid contained 
in the reservoir out through a nozzle tip. 

Morris, in U.S. Patent No. 384,863, discloses a 
dental tool for delivering dental amalgam. The too! 
includes a handle having a cup to receive amal- 
gam, an operating lever, and a plunger for forcing 
the amalgam from the cup into the cavity in the 
tooth. 

Other prior art that shows various dental ap- 
plicator tools include the following patents: 

Kelly, U.S. Patent No. 742,446, Cocherell; U.S. 
Design Patent No. 204,267; Ivory, U.S. Patent No. 
2,679,102. Katz; U.S. Design Patent No. 196,505; 
Vadas et al., U.S. Patent Nos. 4,340,367 and 
4,377,380; Dougherty, U.S. Patent No. 4,391,590; 
Dougherty et al., U.S. Patent No. 4,330,280; Welsh, 
U.S. Patent No. 4,384,853; and Rudier, U.S. Patent 
No. 4,295.828. 

A disadvantage of the devices described in 
most of the enumerated patents is that the activat- 
ing mechanisms are relatively complicated and, 
hence, expensive. Typically, there is a syringe 
member which is activated through the entire han- 
dle member. The present invention has the advan- 
tage of being quite simple to manufacture and, 
therefore, is inexpensive while it is at the same 
time quite effective in performing the task for which 
it was designed. 

Brief Description of the Drawings 

Fig. 1 is a perspective view of a device 
embodying the principles of the invention; 

Fig. 2 is an exploded perspective view of the 
front end of the device shown in Fig. 1 with the 
nozzle shown oriented for insertion; 

Fig. 3 is a front elevational view of the han- 
dle with the nozzle shown in phantom; 

Rg. 4 is a right side elevational view of the 
device shown in Fig. 1 with the handle partially 
broken away; 

Rg. 5 is a cross-sectional view taken along 
line 5-5 of Rg. 3, showing specifically the nozzle, 
the nozzle receiving chamber, the housing which 
encloses the plunger when it is in the retracted 
position and the spring and lever, with the plunger 
shown in the retracted position; 

Rg. 6 is a cross-sectional view similar to Fig. 
5 with the plunger shown in the activated position; 

Rg. 7 is a perspective view of the nozzle 
assembly, partially in section, showing the filler 
material, and showing the piston and end cap ex- 
ploder; 



Rg. 8 is a perspective view of the lever, 
spring and plunger, with the spring shown also in 
phantom to illustrate how the piece is molded; 

Rg. 9 is a partial perspective view of the 
s lever, spring and plunger shown on the opposite 
side from that shown in Rg. 8; and 

Rg. 10 is a perspective view, similar to Rg. 
8, of an alternate embodiment of the lever, spring, 
plunger mechanism. 

10 

Detailed Description of the Invention 

Referring first to Rgs. 1 and 2, there is shown 

is an applicator 10 that embodies the principles of the 
invention. The applicator includes an elongated 
handle 12, a nozzle 14, and a lever, spring, plunger 
mechanism 16. 

The nozzle 14 includes a tip end 18, a tubular 

20 reservoir 20 for containing fluid to be applied, and 
a piston 24 (see Rgs. 5 and 6). It is also desirable 
to include a cap 22 to place over the end of the tip 
18 to prevent fluid from leaking out. The nozzle 14 
can be disposable, and can be pre-loaded with a 

25 predetermined quantity of fluid. The nozzle 14 can 
be made of an opaque material so that it will be 
light tight, and it can therefore be used to contain 
photopolymerizable fluids. 

At the front end of the handle 12, there is a 

30 housing 26 that is adapted to receive the nozzle 
14. The housing 26 is inclined at a slight angle 
downwardly from the longitudinal axis L, of the 
handle such that the longitudinal axis L a of the said 
housing 26 inclined slightly downwardly from the 

35 longitudinal axis of the handle L, (see Rg. 2). The 
housing 26 for receiving the nozzle includes a cut- 
out portion 28 into which the tubular reservoir por- 
tion 20 of the nozzle can be inserted, as is shown 
in Rgs. 1 and 2. Preferably, there is a slot 30 

40 constructed to receive a flange 32 on the nozzle to 
hold the nozzle securely in place (see Rg. 2). 

The lever, spring, plunger mechanism 16 in- 
cludes a lever 34, a spring 36, and a plunger 38. 
The plunger 38 is connected to the finger-activata- 

45 ble lever 34 by a flexible connector 37. In opera- 
tion, if the lever 34 is depressed (as by a finger) 
from the normally open position, shown in Fig. 5, to 
the fully activated position, which is shown in Rg. 
6, the plunger 38 pushes the piston 24 in the 

so reservoir 20 forward so that fluid 40 contained in 
the reservoir 20 is expelled forward and out 
through the tip 18 of the nozzle 14. When pressure 
on the lever 34 is released, the spring 36 forces 
the lever 34 back to the retracted position shown in 

55 Rg. 5. The spring 36 is enabled to do so by the 
following means: 
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The lever, spring, plunger mechanism 16 is 
mounted on the applicator 10 in an upstanding 
housing 42 that is located at the front end of the 
applicator 10. The upstanding housing 42 includes 
side walls 44, 46 that have, at their tops, depres- 
sions 48, 50 to receive the pivot projections 52, 54 
of the lever, spring, plunger mechanism 16. Thus, 
when the lever 34 is depressed, the entire mecha- 
nism 16 pivots around the pivot projections 52, 54 
and thereby forces the plunger 38 through an ac- 
cess port 56 (see Fig. 2) between the upstanding 
housing 42 and the nozzle receiver housing 26 to 
thereby engage the piston 24 that is located in the 
reservoir 20 of the nozzle 14. When pressure on 
the lever 24 is released, the spring 36, which had 
been compressed against a wall 58 in the upstand- 
ing housing 42, then forces the entire mechanism 
16 back into the retracted position. 

In an alternative embodiment of the lever, 
spring, plunger mechanism (shown in Rg. 10), the 
flexible connector 37a can be a smooth rod rather 
than a serrated member, as was shown in Figs. 5, 
6, and 8. 

The device of the invention is convenient be- 
cause a dentist can operate the lever 34 with the 
finger of the hand that is holding the applicator. 
Fluids can be dispensed accurately, in small 
doses, in all directions (i.e., upwardly as well as 
downwardly.) 

The device of the invention can be made of 
plastic materials. For instance, the handle 12 can 
be made of ABS rubber, the nozzle 14 can be 
made of high density polyethylene, the lever, 
spring, plunger mechanism 16 can be made of 
polyacetal resin, the piston 24. can be made of 
rubber, and the cap 22 can be made of polyvinyl 
chloride. An advantage in making the nozzle 14 of 
high density polyethylene is that the tip 18 can be 
bent and it will maintain the bent shape. This is 
useful in applying fluid to hard-to-reach areas. 



Claims 

1. An applicator for accurately dispensing a 
small amount of a fluid to tooth surfaces, which 
comprises, in combination: 

a) an elongated handle member having a first lon- 
gitudinal axis and a front end; 

b) nozzle receiving means located at the front end 
of said handle member, said nozzle receiving 
means including a first housing having a second 
longitudinal axis that is oriented at a slight angle 
downwardly from said first longitudinal axis, said 
first housing having a front end, a rear end. a 
longitudinally extending cut-out portion that extends 
to the front end of said first housing, and a plunger 
access port located at the rear end of said first 



housing, wherein said plunger access port commu- 
nicates to a second housing that extends upwardly 
from said handle member; 

c) nozzle means arranged and constructed to con- 
5 tain a predetermined amount of fluid, said nozzle 

means including a front discharge tip and a rear 
portion comprising a tubular body portion defining 
a reservoir for said fluid, said tubular body portion 
including an open end at the rear thereof and a 
10 piston member therein; 

d) said nozzle means inserted in said cut-out por- 
tion so that said discharge tip extends beyond the 
front of said first housing in a direction approxi- 
mately coincident with said second longitudinal 

75 axis, at least the portion of said tubular portion that 
includes the said open end being contained within 
said first housing; 

e) plunger means mounted such that it can recipro- 
cate through said access port in a direction ap- 

20 proximately coincident with said second longitudi- 
nal axis from a retracted position to an activated 
position such that when the plunger is in the ac- 
tivated position it engages said piston member 
contained in said tubular body portion; 

25 f) sad plunger means being attached by a flexible 
connector to finger operable lever means pivotaily 
mounted in said second housing such that when 
said lever means is depressed the plunger means 
is pushed from the retracted to the activated posi- 

30 tion; 

g) spring means in said second housing operatively 
connected to said lever means to normally maintain 
the plunger means in the retracted position, 
whereby when the lever means is depressed to 

35 move the plunger means to the activated position, 
the plunger means engages the piston means and 
moves it in a direction approximately coincident 
with said second longitudinal axis which thereby 
forces fluid contained in said nozzle means out of 

40 the nozzle means through the front discharge por- 
tion. 

2. The applicator of Claim 1 wherein the spring 
means is integral with the finger operable lever and 
the plunger means. 

45 



50 



55 



A 



0 237 182 




0 237 182 




0 237 182 




J 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application number 



EP 87 30 1090 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (Int. CM) 



D,A 



D,A 



D,A 



US-A-4 043 042 (PERFECT) 

* column 1, line 33 - column 2, 

line 27; figures 1-3 * 



US-A-4 391 590 (DOUGHERTY) 

* column 3, line 47 - column 4, 

line 25; figures 1-9 * 



US-A-3 581 399 (DRAG AN) 

* column 1, line 49 - column 2, 

line 21; figures 1-4 * 



US-A-2 705 368 (TASCHER) 

* column 2, lines 40-46; figure 1 



A 61 C 



5/06 



TECHNICAL FIELDS 
SEARCHED (Int. OA) 



A 61 C 5/00 

A 61 C 9/00 
A 61 M 3/00 



The present search report nam been drawn up for ail claims 



Place of search 

BERLIN 



Date of completion of the search 

15-05-1987 



Examiner 

SIMON J J P 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
0 : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on. or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 
document 



